On the action of Brefeldin A on Sec7-stimulated membrane-recruitment and GDP/GTP exchange of Arf proteins.
Arf (ADP-ribosylation factor) proteins form a special class of small GTP-binding proteins in that their activation by GDP/GTP exchange is coupled to their recruitment to membranes using a built-in structural mechanism. These coupled processes are stimulated by GEFs (guanine nucleotide-exchange factors) that carry a catalytic Sec7 domain, whose basic mechanism has been uncovered by biochemical and structural studies. Crystal structures of intermediates of the GDP/GTP exchange reaction, from which GDP has not dissociated, notably allowed a movie of the exchange reaction to be reconstituted. They showed that Sec7 domains secure Arf-GDP to membranes before they proceed to nucleotide dissociation, and thus are active participants to the coupling of membrane-recruitment to nucleotide exchange. The drug BFA (Brefeldin A) was used to trap the complex that initiates the exchange reaction, providing a structural basis for its inhibition of Arf and its action on the membrane-recruitment of isolated Sec7 domains. Based on the dissection of this basic mechanism, the survey of reported BFA effects in cells on large multidomain ArfGEFs of the BIG1/2 and GBF1 families shows that the levels and compartmental distribution of BFA-induced recruitment of ArfGEFs to membranes cannot be explained from isolated Sec7 domains acting as independent domains. This leads to the hypothesis that Sec7 activity is inhibited in these ArfGEFs by an intramolecular interaction, which would be released by interaction with a compartment-specific receptor.